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A method and apparatus for adaptively selecting a Peer-to-
Peer (P2P) communication mode 1n a wireless communica-
tion system are provided. In a method of operating a Base
Station (BS) for establishing a P2P connection between
Mobile Stations (MSs) 1n the wireless communication sys-
tem, the method includes, upon receirving a connection
request message from a transmitting MS, broadcasting an
instruction message to one or more neighbor MSs, receiving
P2P-related information from a recerving MS among the
neighbor MSs, selecting a communication mode by deter-
mining whether P2P communication 1s possible between
MSs according to the P2P-related information and, i1 P2P
communication 1s possible between the MSs, transmitting a

connection response message to the transmitting MS and the
receiving MS.
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METHOD AND APPARATUS FOR ADAPTIVE
PEER TO PEER COMMUNICATION
SELECTION IN WIRELESS
COMMUNICATION SYSTEM

PRIORITY

This application claims the benefit under 35 U.S.C. §119

(a) of a Korean patent application filed 1n the Korean Intel-
lectual Property Office on Jul. 9, 2007 and assigned Serial No.
2007-68843, the entire disclosure of which 1s hereby incor-

porated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method and apparatus for
establishing a Peer-to-Peer (P2P) connection in a wireless
communication system. More particularly, the present inven-
tion relates to a method and apparatus for adaptive P2P com-

munication selection in consideration ot a wireless environ-
ment between Mobile Stations (MSs).

2. Description of the Related Art

In a wireless communication system, whenever first and
second Mobile Stations (MSs) desire to communicate with
cach other, the first or transmitting M'S must make a call to the
second or recerving MS through a wireless communication
network regardless of the distance between the transmitting
and recerving MSs. That 1s, a connection with the receiving
MS 1s established via a Base Station (BS), a mobile switching
center, or the like, constituting the wireless communication
system, regardless of the distance between the transmitting
MS and the recerving MS. However, 11 the distance between
the transmitting MS and the recerving MS 1s very close, direct
communication can be more reasonable. Direct communica-
tion, that 1s, communication that 1s not established via the BS,
1s referred to as Peer-to-Peer (P2P) communication. Various
services can be provided through the P2P communication,
such as, transmission of a massive file, Voice over Internet
Protocol (VoIP), video conference, etc. Also, the P2P com-
munication can provide the same service quality as that con-
ventionally provided via the BS.

The MSs conventionally use a different frequency band for
general P2P communication than a frequency band allocated
to the wireless communication system. To process the addi-
tional frequency band, a separate Radio Frequency (RF)
transmitting/receiving apparatus 1s used. For example, Inira-
red Data Association (IrDA) communication, Bluetooth com-
munication, etc., are used in the P2P communication. Alter-
natively, when the P2P communication and the wireless
communication use the same frequency band, bandwidth eifi-
ciency can be improved by flexibly adjusting each transmis-
sion band through effective resource management so long as
interference 1s prevented. One project that 1s researching such
P2P communication 1s the Wireless world Initiative NEw
Radio (WINNER) system 1n Europe.

FIG. 1 illustrates an example of a P2P communication
environment 1 a wireless communication system.

Referring to FIG. 1, aplurality of MSs 102,104 and 106 are
located 1n a service coverage area ol a BS 100, and the MS_y
108 1s located 1n a service coverage area of another BS 110.
The MSs 102 to 108 can communicate with receiving MSs via
the corresponding BSs 100 and 110. Although an additional
P2P communication module i1s not included, wireless
resources of the mobile communication system can be reused
to perform P2P communication between the MSs.
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In the wireless communication system of FIG. 1, when the
MS_1 102 desires to communicate with the MS 2 104, the

MS 1 102 determines whether the connection will be estab-
lished 1n a P2P communication mode or a wireless commu-
nication mode. For example, when the MS_1 102 detects that
the recerving MS (1.e., the MS_2 104) 1s located close to the
MS_1102, the MS_1 102 can request the BS 100 to establish
a P2P connection with the MS_2 104. Alternatively, the
MS_1 102 may attempt direct P2P communication with the
MS_2 104 not via the BS 100. In addition, although the MS_1
102 does not detect the location of the recetving MS (1.e., the
MS_2 104), the MS_1 102 can perform P2P communication
by gathering information of the MS_2 104. However, if the
MS_1 102 1s located 1n the service coverage area of the BS
100 and desires P2P communication with the MS_y 108
whose location 1s not detected, the MS_1 102 cannot perform
P2P communication with the MS_y 108 because the MS_1
102 cannot gather mformation of the MS_y 108 due to a
distance between the MS_1 102 and the MS_y 108. In such a
case, 1n order to communicate with the MS_y 108 (or the
MS_x 106), 1t 1s preferable that the MS_1 102 establishes a
BS-assisted connection instead of establishing the P2P con-
nection.

To perform commumnication, the MS_1 102 must select
either the P2P communication mode or the wireless commu-
nication mode by considering a wireless environment and a
distance from the recerving MS, which 1s difficult 1n practice.
Even 11 the selection of a communication mode 1s achieved by
the MS 1 102 in consideration of the wireless environment
and the distance from the recerving MS, there 1s no guarantee
that the selected communication mode 1s effective in terms of
resource utilization.

As described above, when an MS attempts a call connec-
tion with another MS 1n a wireless communication system,
there 1s no method of adaptively selecting a communication
mode between BS-assisted communication (1.e., wireless
communication) and P2P communication among MSs by
considering effective utilization of overall resources from the
viewpoint of a BS.

SUMMARY OF THE INVENTION

An aspect of the present invention 1s to address at least the
above-mentioned problems and/or disadvantages and to pro-
vide at least the advantages described below. Accordingly, an
aspect of the present invention 1s to provide a method and
apparatus for establishing a Peer-to-Peer (P2P) connection 1n
a wireless communication system.

In accordance with an aspect of the present invention, a
method of operating a Base Station (BS) for establishing a
communication mode between Mobile Stations (MSs) 1n a
wireless communication system 1s provided. The method
includes, upon recerving a connection request message from
a transmitting MS, broadcasting an instruction message to
one or more neighbor MSs, recetving P2P-related informa-
tion from a receiving MS among the neighbor MSs, selecting
a communication mode by determining whether P2P commu-
nication 1s possible between MSs according to the P2P-re-
lated mformation and, it P2P communication 1s possible
between the MSs, transmitting a connection response mes-
sage to the transmitting MS and the receiving MS.

In accordance with another aspect of the present invention,
a method of operating a transmitting MS for establishing a
communication mode between MSs 1n a wireless communi-
cation system 1s provided. The method includes, after
requesting a connection to a BS, broadcasting a P2P report
request message for checking possibility of P2P communica-
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tion with a receiving MS, after broadcasting the P2P report
request message, receiving a connection response message

that informs the possibility of P2P communication with the
receiving MS and establishing a connection with the receiv-
ing MS 1n a desired communication mode according to the
connection response message.

In accordance with another aspect of the present invention,
a method of operating a recerving MS for establishing a
communication mode between MSs 1n a wireless communi-
cation system 1s provided. The method includes, after receiv-
ing a P2P setup ready message for mstructing preparation of
P2P setup from a BS, preparing P2P setup, after preparing the
P2P setup, receiving a P2P report request message for check-
ing possibility of P2P commumnication from a transmitting MS
and reporting P2P-related information to the BS.

In accordance with another aspect of the present invention,
a BS apparatus for establishing a communication mode
between MSs 1n a wireless communication system 1s pro-
vided. The apparatus includes a controller for broadcasting an
istruction message to one or more neighbor MSs upon
receiving a connection request message from a transmitting,
MS, for receiving P2P-related information from a receiving
MS among the neighbor MSs, and, 1f P2P commumnication 1s
possible between the MSs, for transmitting a connection
response message to the transmitting MS and the receiving
MS and a mode selector for selecting a communication mode
by determiming whether P2P communication i1s possible
between MSs according to the P2P-related information.

In accordance with another aspect of the present invention,
a transmitting MS apparatus for establishing a communica-
tion mode between MSs 1n a wireless communication system
1s provided. The apparatus includes a controller for broad-
casting a P2P report request message for checking possibility
of P2P communication with a receiving MS after requesting
a connection to a BS, for recerving a connection response
message that informs the possibility of P2P communication
with the recetving MS after broadcasting the P2P report
request message, and for establishing a connection with the
receiving MS 1n a desired communication mode according to
the connection response message.

In accordance with another aspect of the present invention,
a receiving MS apparatus for establishing a communication
mode between MSs 1n a wireless communication system 1s
provided. The apparatus includes a controller for preparing
P2P setup after receiving a P2P setup ready message for
instructing preparation ol P2P setup from a BS, for receiving
a P2P report request message for checking possibility of P2P
communication from a transmitting MS after preparing the
P2P setup, and for reporting P2P-related information to the
BS.

Other aspects, advantages, and salient features of the
invention will become apparent to those skilled 1n the art from
the following detailed description, which, taken 1n conjunc-
tion with the annexed drawings, discloses exemplary embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
certain exemplary embodiments of the present invention will
be more apparent from the following description taken in
conjunction with the accompanying drawings in which:

FI1G. 1 1llustrates an example of a Peer-to-Peer (P2P) com-
munication environment i a wireless communication sys-
tem;

FIG. 2 1s a flow diagram 1llustrating signal flows when a
Base Station (BS) selects a communication mode by consid-
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4

ering a wireless environment between MSs 1n a wireless
communication system according to an exemplary embodi-

ment of the present invention;

FIG. 3 1s a flowchart 1llustrating an operation of a BS for
adaptively selecting a communication mode 1 a wireless
communication system according to an exemplary embodi-
ment of the present invention;

FIG. 4 1s a flowchart illustrating an operation of a Mobile
Station (MS) for adaptively selecting a communication mode
in a wireless communication system according to an exems-
plary embodiment of the present invention;

FIG. 515 a block diagram 1llustrating an MS for establish-
ing a P2P connection between MSs 1n a wireless communi-
cation system according to an exemplary embodiment of the
present invention; and

FIG. 6 1s a block diagram 1llustrating a BS for establishing
a P2P connection between MSs 1n a wireless communication
system according to an exemplary embodiment of the present
ivention.

Throughout the drawings, 1t should be noted that like ret-
erence numbers are used to depict the same or similar ele-
ments, features and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The following description with reference to the accompa-
nying drawings 1s provided to assist in a comprehensive
understanding of exemplary embodiments of the invention as
defined by the claims and their equivalents. It includes vari-
ous speciiic details to assist in that understanding but these are
to be regarded as merely exemplary. Accordingly, those of
ordinary skill 1n the art will recognize that various changes
and modifications of the embodiments described herein can
be made without departing from the scope and spirit of the
invention. Also, descriptions of well-known functions and
constructions will be omitted for clarity and conciseness.

Hereinatter, an exemplary method and apparatus for adap-
tively selecting a communication mode by a Base Station
(BS) 1n consideration of a wireless environment between
Mobile Stations (MSs) 1n a wireless communication system
will be described. The communication mode 1includes a Peer-
to-Peer (P2P) communication mode and a wireless commu-
nication mode. The P2P communication mode 1s defined as a
mode 1n which two MSs communicate with each othernotvia
the BS. The wireless communication mode 1s defined as a
mode 1n which communication is achieved via the BS.

In a P2P communication environment shown in FIG. 1, an
MS_1102 desires communication with a recerving MS which
may be located within a service coverage area A of a BS 100
or may be located within a cell or service coverage area B of
BS 110. In such a situation, 1f the MS 1 102 desires commu-
nication with an MS_2 104, direct communication between
the MSs (1.e., P2P communication) 1s advantageous over
wireless communication via the BS 1n terms of channel con-
ditions and resource utilization. Some MSs (e.g., an MS_x
106 and an MS_y 108) are located 1n a region where a signal
transmitted from the MS 1 102 cannot be delivered. In this
case, since P2P communication cannot be achieved, commu-
nication using the BS 1s more effective. An exemplary process
of adaptively establishing a P2P connection will be described
below with reference to FIG. 2.

FIG. 2 1s a flow diagram 1llustrating signal flows when a BS
selects a communication mode by considering a wireless
environment between MSs 1n a wireless communication sys-
tem according to an exemplary embodiment of the present
ivention.




US 8,620,376 B2

S

Referring to FIG. 2, an MS 102 transmits a connection
request (hereinafter, connection_req) message to a BS 100 1n
step 210. The connection_req message transmitted by MS
102 indicates a desire by the MS 102 to communicate with an
MS 104. That 1s, 1n the illustrated example of FIG. 2, the MS
102 15 a transmitting MS which desires general communica-
tion. Since the MS 102 does not know a location of the
receiving MS 104 or a current wireless channel condition, the
MS 102 requests the BS 100 to establish a general call con-
nection according to a preset communication link.

In step 212, 1n order to determine the possibility of P2P
communication before establishing a connection 1n the wire-
less communication mode, the BS 100 broadcasts a P2P setup
preparation (hereinafter, P2P_setup_ready) message to MSs
104, 106, and 108. In this case, the MSs 104 and 106, located
in a service coverage area of the BS 100, receive the
P2P_setup_ready message, and prepare to recerve a P2P
Neighbor Report request (heremaiter, PNR_req) message
from their neighbor MSs. However, the MS 108 1s located too
far from the BS 100 and thus cannot receive the
P2P_setup_ready message.

The MSs 104 and 106, which have received the
P2P_setup_ready message and are located within the service
coverage area of the BS 100, may be 1n a state of a sleep mode
in which no communication 1s currently made with the BS
100 or 1n a state in which the MS 1s currently communicating
with another MS. In the former case, the sleep mode 1s shifted
to a P2P active mode, and power consumed in the MSs can be
elifectively reduced. In the latter case, by receiving the
P2P_setup_ready message, wireless communication and P2P
communication can be simultaneously performed.

After a time period has elapsed, the MS 102 broadcasts the
PNR_req message 1n step 214 so that the MS 104 will trans-
mit P2P-related information to the BS 100. The time period 1s
begun 1n step 210 when the MS 102 transmits the connect-
ion_req message and has a duration sufficient to allow the
receiving MSs to receive the P2P_setup_ready message and
prepare for receipt of the PNR_req message.

In step 216, the BS 100 receives a message 1n response to
the PNR_req message (hereinafter, the response message will
be referred to as a PNR_rsp message) from the MS 104
among the MSs 104 and 106 which have received the
PNR_req message. The PNR_rsp message includes a variety
of information such as a P2P group IDentifier (ID) (herein-
alter, P2P_GrouplD), a transmitting MS ID (hereinaiter, Sen-
der_ID), channel power information (hereinafter, Chan-
nel_Power_info), a call status (hereinatter, Call_status), etc.
According to an exemplary embodiment, as shown 1n step
218, the BS 100 may receive the PNR_rsp message not only
from the corresponding MSs but also from all or some of MSs
which have received the PNR_req message.

In step 220, the BS 100 determines whether P2P commu-
nication will be used between the MS 102 and the MS 104
according to information included in the PNR_rsp message
recetved from MS 104. In other words, the BS 100 determines
whether the MS 102 and the MS 104 are 1n an environment
where P2P communication can be achieved and 1s favorable.
In an exemplary implementation, the BS 100 creates a list or
table of neighbor MSs that have responded to the PNR_req
message, listing the MSs by connection 1D, including their
associated P2P information obtained in the PNR_rsp mes-
sages. The table may include results regarding P2P commu-
nication including which of the MSs may communicate by
P2P with other MSs.

In step 222, the BS 100 selects a desired communication
mode. For example, i1 a distance between the MSs 1s close
enough to perform P2P communication and the MSs are
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located far from the BS 100 so that a BS-MS channel condi-
tion 1s poor, then P2P communication 1s advantageous over
wireless communication. In this case, the BS 100 selects the
P2P communication mode for the purpose of effective utili-
zation of resources. On the contrary, if the distance between

the MSs 1s far, and the MSs are located close to the BS 100 so
that the BS-MS channel condition 1s good, then the BS 100
selects the wireless communication mode. For example,
referring back to FIG. 1, the P2P communication mode 1s
selected for communication between the MS 102 and the MS
104, and the wireless communication mode 1s selected for
communication between the MS 102 and the MS 106 or
between the MS 102 and the MS 108.

According to another exemplary embodiment, the MS 102
rather than the BS 100 may receive the PNR_rsp message
from the MS 104, determine the possibility of P2P commu-
nication between the MS 102 and the MS 104, and report the
determination result to the BS 100.

In step 224, the BS 100 transmits a connection response
(hereinafter, connection_rsp) message to the MS 102 and the

MS 104.

In step 226, the MS 102 and the MS 104 communicate with
cach other according to the communication mode selected by

the BS 100. For example, as illustrated 1n FIG. 2, when the
P2P communication mode 1s selected, a P2P connection 1s
established according to a preset P2P communication pro-
cess, and when the wireless communication mode 1s selected,
a connection 1s established according to a call connection
process via the BS 100.

Thereatter, the procedure of FIG. 2 ends.

FIG. 3 1s a flowchart illustrating an operation of a BS for
adaptively selecting a communication mode 1 a wireless
communication system according to an exemplary embodi-
ment of the present invention.

Referring to FIG. 3, the BS receives a connection_req
message from an MS 1n step 300.

In step 302, 1n order to determine the possibility of P2P
communication before establishing a connection 1n the wire-
less communication mode, the BS broadcasts a
P2P_setup_ready message to relevant MSs.

In step 304, the BS receives P2P-related information (e.g.,
a P2P_GrouplID, a Sender_ID, a Channel Power_inio, a
Call_status, etc.) from the relevant MSs.

In step 306, the BS creates a list of neighbor MSs by using
the P2P-related information received from the relevant MSs.

In step 308, according to the neighbor-MS information, the
BS determines whether P2P communication i1s possible
between the MSs. In other words, by determining whether the
MSs are 1n a P2P communicable environment, the BS selects
a desired communication mode.

In step 310, the BS transmits a connection_rsp message to
the relevant MSs.

Thereatter, the procedure of FIG. 3 ends.

FIG. 4 1s a flowchart illustrating an operation of an MS for
adaptively selecting a communication mode 1n a wireless
communication system according to an exemplary embodi-
ment of the present invention.

Referring to FIG. 4, the MS transmits a connection_req
message to a BS mcluding a request to communicate with
another MS 1n step 400.

In step 402, after a time period elapses, the MS broadcasts
a message for requesting P2P-related information to neighbor
MSs.

In step 404, the MS recetves a connection_rsp message
from the BS.
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In step 406, the MS determines a communication mode. I
the communication mode 1s the P2P communication mode,
the MS establishes a P2P connection with a corresponding
MS 1n step 408.

Otherwise, 1f the communication mode 1s not the P2P
communication mode, the MS communicates with the corre-
sponding MS via the BS 1n step 410.

Thereatfter, the procedure of FIG. 4 ends.

FI1G. 5 1s a block diagram illustrating an MS for establish-
ing a P2P connection between MSs 1n a wireless communi-
cation system according to an exemplary embodiment of the
present invention.

Referring to FIG. 5, the MS includes a Radio Frequency
(RF) processor 500 for reception, an Orthogonal Frequency
Division Multiplexing (OFDM) demodulator 502, a message
processor 504, a first controller 506, a message generator 508,
an OFDM modulator 510, an RF processor 512 for transmis-
sion, and a P2P controller 514.

The RF processor 500 converts an RF signal received
through an antenna into a baseband analog signal. The OFDM
demodulator 502 converts the analog signal received from the
RF processor 500 into sample data. Further, the OFDM
demodulator 502 converts the sample data into frequency-
domain data through Fast Fourier Transform (FFT), and
selects data of subcarriers to be received in practice from the
frequency-domain data. Furthermore, the OFDM demodula-
tor 502 demodulates and decodes data according to a preset
Modulation and Coding Scheme (MCS) level and outputs the
data to the message processor 504.

The message processor 504 decomposes a control message
received from the OFDM demodulator 502 and provides the
decomposition result to the first controller 506. Further, 1n a
state of being switched to a P2P communication mode, the
message processor 504 decomposes a P2P control message
received from the OFDM demodulator 502 and provides the
decomposition result to the P2P controller 514. For example,
the message processor 304 processes a P2P connection mes-
sage.

The first controller 506 performs a process suitable for
information received from the message processor 504 and
provides the result to the message generator 508. Further, in a
state of being switched to the P2P communication mode, the
P2P controller 514 performs a process suitable for P2P com-
munication control imnformation recerved from the message
processor 504 and provides the result to the message genera-
tor 508.

The message generator 508 generates a message by using a
variety of information recerved from the first controller 506 or
the P2P controller 514 and outputs the generated message to
the OFDM modulator 510 of a physical layer. For example,
the message generator 508 generates a message for request-
ing information on neighbor MSs.

The OFDM modulator 510 codes and modulates data
received from the message generator 508 according to the
preset MCS level. Further, the OFDM modulator 510 con-
verts the modulated data into sample data (1.e., an OFDM
symbol) through Inverse Fast Fourier Transform (IFFT). Fur-
thermore, the OFDM modulator 510 converts the sample data
into an analog signal and outputs the analog signal to the RF
processor 512. The RF processor 512 converts the analog
signal into an RF signal and transmits the RF signal through
an antenna.

The first controller 506 may recerve mnformation, which 1s
required when a general wireless communication protocol 1s
processed through a mobile switching station or a BS, from an
clement of the physical layer or may generate a control signal
to be delivered to the element of the physical layer. The first
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controller 506 can control and use a transmitter and a recerver
in a Time Division Duplex (ITDD) or Frequency Division
Duplex (FDD) mode.

The P2P controller 514 may receive information, which 1s
required when a P2P communication protocol 1s processed
between MSs, from an element of the physical layer or may
generate a control signal to be delivered to the element of the
physical layer. The P2P controller 514 can also be used based
on the TDD or FDD mode. In addition thereto, the P2P

controller 514 broadcasts a PNR_req message, and, i1 the BS
selects the P2P communication mode, controls a P2P connec-
tion according to a preset P2P communication process.

In the aforementioned structure, the first controller 506 1s
provided as a protocol controller and controls the message
processor 504, the message generator 508, and the P2P con-
troller 514. That 1s, the first controller 506 can function as the
message processor 304, the message generator 508, and the
P2P controller 514. Although these elements are separately
configured in the illustrated example, this 1s for explanation
purposes only. Thus, 1n practice, all or some of these elements
may be controlled by the first controller 506.

FIG. 6 1s a block diagram 1llustrating a BS for establishing
a P2P connection between MSs 1n a wireless communication
system according to an exemplary embodiment of the present
invention.

Referring to FIG. 6, the BS includes an RF processor 600
for reception, an OFDM demodulator 602, a message proces-
sor 604, a controller 606, a message generator 608, an OFDM
modulator 610, an RF processor 612 for transmission, a mode
selector 614, a P2P information manager 616, and a P2P setup
unit 618.

The RF processor 600, the OFDM demodulator 602, the
message processor 604, the controller 606, the message gen-
erator 608, the OFDM modulator 610, and the RF processor
612 have substantially the same functions as described with
reference to FI1G. 5, and thus detailed descriptions thereof will
be omitted for brevity.

In a P2P connection process, the P2P information manager
616 allocates resources so that P2P communication can be
maintained between the transmitting MS and a receiving MS,
and also manages a P2P group list. For example, the P2P
information manager 616 broadcasts a P2P_setup_ready
message by using the message generator 608. Thereafter, the
P2P information manager 616 gathers information included
in a P2P neighbor report response (i.e., PNR_rsp) message
processed by the message processor 604 and stores a P2P-
related message. Then, the P2P information manager 616
provides P2P-related information to the mode selector 614 or
the P2P setup umit 618 when necessary.

The mode selector 614 receives the P2P-related informa-
tion from the P2P information manager 616, selects a prefer-
able communication mode between BS-assisted communica-
tion and P2P communication among the MSs, and reports the
selected mode to the controller 606.

I the mode selector 614 selects the P2P communication
mode, the P2P setup unit 618 provides P2P connection infor-
mation between the MSs.

In the aforementioned structure, the controller 606 is pro-
vided as a protocol controller and controls the message pro-
cessor 604, the message generator 608, the mode selector
614, the P2P information manager 616, and the P2P setup unit
618. That 1s, the controller 606 can function as the message
processor 604, the message generator 608, the mode selector
614, the P2P information manager 616, and the P2P setup unit
618. Although these elements are separately configured in the
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illustrated example, this 1s for explanation purposes only.
Thus, 1n practice, all or some of these elements may be con-
trolled by the controller 606.

According to exemplary embodiments of the present
invention, a BS adaptively selects a communication mode by
considering a wireless environment between MSs 1n a wire-
less communication system. Therefore, services can be pro-
vided 1n a good wireless environment. In addition, the wire-
less communication system can eflectively use wireless
resources.

While the present invention has been shown and described
with reference to certain exemplary embodiments thereot, it
will be understood by those skilled in the art that various
changes 1n form and details may be made therein without
departing from the spirit and scope of the present invention as
defined by the appended claims and their equivalents. There-
fore, the scope of the mvention 1s defined not by the detailed
description of the invention but by the appended claims and
their equivalents, and all differences within the scope will be

construed as being included in the present invention.
What 1s claimed 1s:

1. A method of operating a Base Station (BS) for establish-
ing a communication mode between Mobile Stations (MSs)
in a wireless communication system, the method comprising:

upon receving a connection request message from a trans-

mitting MS, broadcasting an instruction message to one
or more neighbor MSs, the instruction message instruct-
ing the one or more neighbor MSs to prepare to recerve
a P2P report request message broadcast from the trans-
mitting MS;

receiving P2P-related information from a receiving MS

among the one or more neighbor MSs 1n response to the
reception of the P2P report request message at the
receiving MS;

determining whether a P2P communication 1s possible

between the transmitting MS and the recerving MS
according to the P2P-related information;

selecting a communication mode based on a result of the

determination; and

if the P2P communication 1s possible between the trans-

mitting MS and the receiving MS, transmitting a con-
nection response message to the transmitting MS and the
receiving MS.

2. The method of claim 1, wherein the determiming of

whether the P2P communication 1s possible comprises using
the P2P-related information to determine whether the P2P
communication 1s possible between the transmitting MS and
the recerving MS.

3. The method of claim 1, wherein, 11 the P2P communi-
cation 1s not possible between the transmitting MS and the
receiving MS, a communication between the transmitting MS
and the recerving MS 1s performed via a Base Station (BS).

4. The method of claim 1, wherein the communication
mode comprises at least one of a mode 1n which a communi-
cation with the recerving MS can be performed via the BS and
a mode 1 which the P2P communication can be performed
between the transmitting MS and the recerving MS.

5. The method of claim 1, wherein, 1f the transmitting MS
and the recerving MS perform P2P communication, a fre-
quency of the wireless communication system 1s reused.

6. The method of claim 1, further comprising, 1f there 1s no
receiving MS among the neighbor MSs, establishing a con-
nection between the transmitting MS and the recerving MS
according to a general call connection process.

7. The method of claim 1, wherein the connection response
message 1s reported so that the P2P connection 1s established
between the transmitting MS and the recerving MS.
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8. A method of operating a transmitting Mobile Station
(MS) for establishing a communication mode between the
transmitting MS and a recerving MS 1n a wireless communi-
cation system, the method comprising:

alter requesting a connection to a Base Station (BS), broad-
casting a Peer to Peer (P2P) report request message to
one or more neighbor MSs, the P2P report request mes-
sage checking possibility of a P2P communication with
the recerving MS;

alter broadcasting the P2P report request message, recerv-
ing a connection response message from the BS indicat-
ing whether the P2P communication with the receiving
MS 1s possible; and

establishing a connection with the receiving MS 1n a
desired communication mode according to the connec-
tion response message.

9. The method of claim 8, wherein the communication
mode comprises at least one of a mode 1n which a communi-
cation with the recerving MS can be performed viathe BS and
a mode 1 which the P2P communication can be performed
between the transmitting MS and the receiving MS.

10. The method of claim 8, further comprising waiting for
expiration of a time period after the requesting of the connec-
tion to the BS before broadcasting the P2P report request
message.

11. A method of operating a recetving Mobile Station (MS)
for establishing a communication mode between MSs 1n a
wireless communication system, the method comprising:

alter receiving a Peer to Peer (P2P) setup ready message for
instructing preparation of P2P setup from a Base Station
(BS), preparing P2P setup;

alter preparing the P2P setup, recerving a P2P report
request message for checking possibility of a P2P com-
munication from a transmitting MS; and

reporting P2P-related information to the BS in response to
the P2P report request message.

12. The method of claim 11, wherein the BS can determine
the possibility of the P2P communication between the trans-
mitting MS and the receiving MS by using the P2P-related
information.

13. A Base Station (BS) apparatus for establishing a com-
munication mode between Mobile Stations (MSs) 1n a wire-
less communication system, the apparatus comprising:

a controller for broadcasting an 1nstruction message to one
or more neighbor MSs upon recerving a connection
request message from a transmitting MS, for recerving
P2P-related information from a recerving MS among the
one or more neighbor MSs 1n response to the reception
by the recetving MS of a P2P report request message
broadcast from the transmitting MS, and, 11 a P2P com-
munication 1s possible between the transmitting MS and
the receiving MS, for transmitting a connection response
message to the transmitting MS and the recerving MS;
and

a mode selector for selecting a communication mode by
determining whether the P2P communication 1s possible
between the transmitting MS and the receiving MS
according to the P2P-related information,

wherein the instruction message includes a message
instructing the neighbor MSs to prepare to recerve the
P2P report request message from the transmitting MS.

14. The apparatus of claim 13, wherein the P2P-related
information can be used to determine whether the P2P com-
munication 1s possible between the transmitting MS and the
receiving MS.

15. The apparatus of claim 13, wherein, 11 the P2P com-
munication 1s not possible between the transmitting MS and
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the receiving MS, a communication between the transmitting,
MS and the recerving MS 1s performed via the BS.

16. The apparatus of claim 13, wherein the communication
mode comprises at least one of a mode 1n which a communi-
cation with the recerving MS can be performed via the BS and
a mode 1n which the P2P commumnication can be performed
between the transmitting MS and the recerving MS.

17. The apparatus of claim 13, wherein, 11 the transmitting

MS and the recerving MS perform the P2P communication, a
frequency of the wireless communication system 1s reused.

18. The apparatus of claim 13, wherein, 1t there 1s no
receiving MS among the neighbor MSs, the controller estab-
lishes a connection between the transmitting MS and the
receiving MS according to a general call connection process.

19. The apparatus of claim 13, wherein the connection
response message 1s reported so that the P2P connection 1s
established between the transmitting MS and the receiving
MS.

20. A transmitting Mobile Station (MS) apparatus for
establishing a communication mode between MSs 1n a wire-
less communication system, the apparatus comprising:

a controller for broadcasting a Peer to Peer (P2P) report
request message to one or more neighbor MSs, the P2P
report request message checking possibility of a P2P
communication with a recerving MS after requesting a
Base Station (BS) for a connection between the trans-
mitting MS and the recetving MS, for receiving a con-
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nection response message Ifrom the BS indicating
whether the P2P communication with the receiving MS
after broadcasting the P2P report request message 1s
possible, and for establishing a connection with the
receiving MS 1n a desired communication mode accord-
ing to the connection response message.

21. The apparatus of claim 20, wherein the communication
mode comprises at least one of a mode 1n which a communi-
cation with the recerving MS can be performed viathe BS and
a mode 1 which the P2P communication can be performed
between the transmitting MS and the receiving MS.

22. A recerving Mobile Station (MS) apparatus for estab-
lishing a communication mode between MSs 1n a wireless
communication system, the apparatus comprising:

a controller for preparing Peer to Peer (P2P) setup after
receiving a P2P setup ready message for instructing
preparation ol P2P setup from a Base Station (BS), for
receiving a P2P report request message for checking
possibility of the P2P communication from a transmuit-
ting MS after preparing the P2P setup, and for reporting
P2P-related information to the BS 1in response to the P2P
report request message.

23. The apparatus of claim 22, wherein the BS can deter-
mine the possibility of the P2P communication between the
transmitting MS and the recerving MS by using the P2P-
related information.
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